Calmidazolium, a calmodulin antagonist, stimulates calcium-troponin C and calcium-calmodulin-dependent activation of striated muscle myofilaments.
Although regulatory Ca2+-binding domains of calmodulin (CaM) and troponin C (TnC) are similar, it is interesting that agents that act as CaM antagonists appear to be TnC "agonists" in that they sensitize cardiac myofilaments to activation by Ca2+ (El-Saleh, S., and Solaro, R. J. (1987) Biophys. J. 51, 325 (abstr.). This indicates that the effects of agents that react with Ca2+-binding proteins may depend on protein-protein interactions involved in a particular Ca2+-dependent process. In experiments described here, we have explored this idea by testing effects of calmidazolium (CDZ), a potent calmodulin antagonist on striated muscle myofilaments regulated by cardiac TnC, skeletal TnC, and CaM. CDZ was shown to increase submaximal calcium activation of myofilament force and ATPase activity in both cardiac and skeletal muscle, but the effect was greater in the case of the cardiac preparations. In the presence of 10 microM CDZ, the free Ca2+ giving half-maximal activation was reduced to about 60% of the control value in the case of cardiac myofilaments. Analogous differential effects of CDZ were also seen in studies in which we measured direct effects of CDZ on Ca2+-dependent fluorescence changes of cardiac TnC and skeletal TnC labeled with probes reporting Ca2+ binding to the regulatory sites. Measurements were also done with myofibrillar preparations of psoas muscle in which the native skeletal TnC was removed and exchanged with cardiac TnC and CaM, both of which could substitute for skeletal TnC as a regulatory protein. CDZ was more effective in sensitizing Ca2+-dependent MgATPase activity of skeletal myofibrils containing CaM than in preparations containing the native TnC. However, CDZ was most effective in its Ca2+-sensitizing effect in the case of the preparations containing cardiac TnC. Our results indicate that effects of agents that bind to Ca2+-binding proteins depend not only on the particular variant, but also on the specific environment in which the Ca2+-binding proteins operate.